A novel dual inhibitor of microtubule and Bruton's tyrosine kinase inhibits survival of multiple myeloma and osteoclastogenesis.
Bruton's tyrosine kinase (BTK) regulates many vital signaling pathways and plays a critical role in cell proliferation, survival, migration, and resistance. Previously, we reported that a small molecule, KS99, is an inhibitor of tubulin polymerization. In the present study, we explored whether KS99 is a dual inhibitor of BTK and tubulin polymerization. Although it is known that BTK is required for clonogenic growth and resistance, and microtubules are essential for cancer cell growth, dual targeting of these two components has not been explored previously. Through docking studies, we predicted that KS99 interacts directly with the catalytic domain of BTK and inhibits phosphorylation at the Y223 residue and kinase activities. Treatment of KS99 reduces the cell viability of multiple myeloma (MM) and CD138+ cells, with an IC50 of between 0.5 and 1.0 μmol/L. We found that KS99 is able to induce apoptosis in MM cells in a caspase-dependent manner. KS99 suppressed the receptor activator of NF-κB ligand (RANKL)-induced differentiation of macrophages to osteoclasts in a dose-dependent manner and, importantly, inhibited the expression of cytokines associated with bone loss. Finally, we found that KS99 inhibits the in vivo tumor growth of MM cells through the inhibition of BTK and tubulin. Overall, our results show that dual inhibition of BTK and tubulin polymerization by KS99 is a viable option in MM treatment, particularly in the inhibition of refraction and relapse.